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PREFA C E

AUTHORIZATION

The investigation reported herein was authorized
in-Bureau of Ordnanoe letter S13-1(4)(Re3) dated December
31, 1942 and carried out under Experimental Department
Project No. E-661.

OBJECT

The purpose of the investigation described in
this report was to obtain the variation of limit velocity
with angle of yaw for the attack of 1/4", 3/8" and 1/2"
BPS by .50 Cal. M2 A.P. bullets at normal obliquity.

SM, 2 TARY

The curves of angle of yaw against limit velocity
were f:,urd to be approximately linear up to 30* yaw with the
limit velocity increasing at a rate of 0.5% t6 0.7% per
degree of yaw. A maximum limit velocity was approached at
angles of from 40° to 500 yaw, thereafter the limit velocity
increased slightly or fell off considerably as the angle of
yaw wep increased to 900. Fully yawed (40* or more) limits
were i15-1)3% of the normal unyawed limits and were about
equa" to those previously riported (reference 1) for
expeorental homogeneous armor of the same gauges.

The fact that in some cases the limit velocity was
lower at 900 yaw than in the 40° to 500 zone indicates a
type ol brittleness to shock. Although selected plates
that failed to pass the present 20ma shock test did not
exhibit this behavior, it is believed that the 20mm shock
test will eliminate those plates which show a drop in
ballistic limit at high angles of yaw.
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I I•NTRODUCTIION.

In a series of firings at the Naval Proving Ground
(reference 1) and at the Aberdeen Proving Ground (reference 2)
it has been observed that some machine gun bullets in passing
through the fuselage of an aircraft may develop considerable
yaw before striking the armor. Reports from the Naval Proving
Ground (reference 1) and the Naval Research Laboratory
(reference 3) describe the results of investigations on the
effect of yaw upon armor penetration. The Naval Proving
Ground (reference 1) reported the results of firing yawed
.50 cal. 112 A.P. bullets against 3/8" and 1/2" experimental
homogeneous aircraft armor at 00 obliquity. These firings
indicated yawed limits to be from 135% to 165% of the unyawed
limits. The Naval Research Laboratory (reference 3) reported
a 1.4% increase in limit velocity per degree yaw for STS vs.
.30 cal. A.P. bullets and a 0.6% to 0. 7% increase in limit
velocity per degree yaw up to about 250 yaw for 1/4" BPS vs.
.30 cal. HI1922 A.P. bullets at 00 obliquity. The investigation
described in this report was carried out for the purpose of
establishing the form of the variation of limit velocity
with angle of' yaw from 00 to 900 yaw aAd to obtain limit
velocities for fully yawed .50 cal. 1,12 A.P. bullets against
BPS of different gauges at 0* obliquity.

4" II LiATEIfIAL IAD M,•HODS.

Projectile: .50 caliber M2 A.P. Bullet.
Plate: (All plates passed U.S. Navy

specifications. O.S. 595 - Table 1).

O"240 BPS Diebold No. 934-200-3-8
0".1263 BPS) Diebold No. 610-200-1679-4
0261 BPS Diebold No. 224-200-724-1
O'279 BPS Diebold No. 610-200-1679-5
0"259 B1P1 Diebold No. 210-200-66

3/8" BPS

0"381 BPS Diebold No. 31-300-6
0"'394 BP, Diebold No. 977-300-2
0'.1402 BPS3 Atkinu DAG 54
01.'379 BPS iitkins DAG 78
0.. 0.385 BPS Atkins DV(; 94
01.382 BPS iAtkins 1) ,, 56
C)0V'367 BPS Diebold No lc 5-300-9
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* 1/2f# IS~

07495 BPS Diebold No. 132-2289-4657-185
0.509 BPS Diebold No. 156-2289-4088-164
0'7503 BPS Diebold No, 132-2289-4660-186
0"502 BPS Atkins No. G69J-11
0V503 BPS Deibold No. 132-2290,.4738-189
0'507 BPS Diebold No. 132-229.-4J.618-184
0.528 TPS Atkins No. DA9
0"503 BPS Diebold No. 13l-2'2)0-4996-199

Test Conditions.

All firing was carried out at 0* obliquity with
.50 caliber M2 A.P. bullets against 1/4", ./8" and 1/2"
BPS manufactu-ed by Diebold and Atkin-. LImit velocities
were determined on each plate for unyawed bullets and for
bullets having various amounts of yaw.

Method

The limit velocity at 0* yaw was determined in
the usual manner. that is, several rounds were fired until
a satisfactory straddle was obtained. To produce yaw a
2-inch pine plank was interposed between the gun anC the
plate and tilted at various angles. It was found that this
method would produce angles of yaw only up to about 50'
maximun, however, by placing an additicnal 1-inch board
parallel to and about 4 inches behind the 2-inch board
the desired large angles of yaw were obtained. The velocity
loss of the bullet in going through this barrier was loss
than 20 ft./see. at the lowest striking velocities used,
as determined from unyawed limits on the same plate with
and without the barrier in front of the plate. The yaw at
the plate was determined by use of yaw cards placed within
6 inches of the plate.

III RESULTS.

In the analysis of the results it is necessary
to 4ear in mind the statistical nature of the problem. In
the case of BPS the bullets, whether yawed or unyawod, are
shattered on all impacts, and the stage of penetration eat
which the bullets break, depending on statistic"l variations
in projectile or plate quality, has a marked effect on the
observed limit velocity.

The definition of limit velocity ie of most

importance. Since in all of the described firing the bullets
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were being brcken , it was difficult to ascertain when all
of a given bullet had penetrated the plat e, Acwordingly
the limit velocity for the breaking projectile was defined
as that minimum velocity for which a major portion of the
bullet penetrated the plate.

The detailed results given in the appendix
are summarized below and plotted in Fig. 1. The curves
of Fig. 1 represent the spread of limit velocities obtained
for BPS plates of the same gauge at various angles of yaw.

The points plotted in Fig. 1 represent the
maximum and minimum limit velocities as determined from
Table 1.

Table I

Estimated Limit Velocity at VariLous Angles of Yaw

Plate No. Limit Velocity F.S.

Yaw --------.------ 0 300 450" 60ý 900

111 BPS

Diebold 610-200-1679-5 1375 1670 1725 1750 1765
Diebold 934-200-3-8 1190 1490 1525 1525 1525
Diebold 610-200-1679-4 1380 1555 1585 1600 1610
Diebold 224-200-724-1 1315 1460 1525 1540 1540

*Diebold 210-200-66 1145 1500 1580 1600 160Q

Atkins DAG 54 2025 2330 2390 2390 2390
Diebold 31-300--6 2020 2310 2340 2225 2025
Atkins DAG 78 2005 2210 2290 2295 2295
Diebold 977-300-2 2035 2420 -400 2180 206F
Atkins DAG 94 1850 2320 2400 2350 2220
Atkins DAG 56 2155 2315 2355 2250 2080

*Diebold 675-300-9 1960 2150 2190 2190 2200

* Note: 01'259 YPS Diebold No. 210-200-66 and 07367 BPS
Diebold No. 675-300-9 were two selected plates
that failed the 20mm shock test. They are not
included in the summary curves of Fig. 1.

P
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Table I - (Cont'd.)

'Plate No. Limit Velocity F.S.

0° 30  450 600 90"

Diebold 132-2289-4657-185 2200 2775 2825
Diebold 156-2289-4088-164 2190 2605 2780 ---- ...
Diebold 132-2289-4660-136 2195 2815 2875 .... ....
Atkins G69J-11 2210 2600 2655 2680 2700
Diebold 132-2290-4738-189 2205 2600 2620 ----
Diebold 132-2290-4618-184 2200 2725 2855 .....
Atkins DA9 2255 2790 2705 2665 2640
Di±bold 131-2290-4996-199 2250 2700 2780 2690 2500

IV DISCUSSION,

An inspection of the summary curves given in
Fig. 1 as well as the detailed plots for each plate in the
appendix shows that the general features of the dependence
of limit velocity upon angle of yaw for the subject plates
under the stated test conditions are the same for 1/4", 3/8"
and 1/2" plate, For all three gauges the limit velocity
increases with yaw in an approximately linear fashion up to
about 300 yaw. In general the limit velocity reaches a
maximum in the 400 to 50° range and as the yaw is increased
to 90* it either remains constant or decreases.

"For the linear portions of the curves the
following representative values are given for the increask
of limit velocity with angle of yaw. The values listed were
obtained by taking limit velocities midway between the
maximum and minimum values at 00 and 3J0 yaw from the curves
of Fig. 1.

GauG Mean Limit Velocity Increase in Limit Velocity

00 300 F.S./degree %,/degree

1/4 , 1285 1565 9.3 0.7
3/8" 2002 2315 10.4. 0.5
1/2" 2220 2707 16.2 0.7

The Naval Research Laboratory (refererce 3) obtained a 1ralue
of 0o7% as the increase in limit velocity per degre3 yaw up
to 25 yaw for .30 cal. Model 1922 A.P. bullets against 1/4"
BPS at 00 obliquity, which is in agreement with the above

Page 4
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"Values.

The maximiun limit velocities on all plates except
one (Atkins DAG 56) were in the range 115eo to 130% of the
normal unyawed limit velocity, The maximiu' lzmlt Velocity
did not correspond in all cases to maximum yawed bullets,
since for some of the 3/8" and 1/2"1 plates the limit velocity
was lower at 904 than at 450 yaw. The rsason f1or this
behavior was not apparent but it is suggested that the
deorease might ba due to a brittle type of failure due to
shook at high angles of yaw, Some of the plates did crack
badly and disks one to two inches in diameter were thrown
from the plate at 900 yaw indicating brittleness, hcw-
ever, this failure did not always occur for curves that
indicated lower limit velocities at 930 than at 450. In
ne case was the limit velocity at 900 less than the 00 yaw
limit but on two 3/8" plates (Figs. 7 and 9) the limit
velocities were only slightly greater at 90C than at 00 yaw.
In order to determine whether the present 2Crm shock test,
would eliminate those plates which behave in this fashion,
two plates a 1/4" (Diebold No. 210-200-66) ard a 3/8"
(675-300-9), were selected which failed the 20mm test by
throwing of large disks from the plate. Testing these

,. plates with .50,cal, yawed bullets, Fig. 20 and 21, did
not show a decrease in limit at high angles of yaw, This
probably indicates that the chosen plates, though failing
the 20mm test., were not sufficiently brittle to give the
high yaw effect observed for some plates.

Naval Proving Ground results (reference 1) fox
yawed .50 cal. M2 A.P. bullets against expsrimenital homo-
geneous armor (BHN 360-415), tested in accordance with
Specifications U.S. 2490, showed maximum yawed limits to
be essentially the same as for BFS of the same gauge.
However, the maximum yawed limit velocities for homogeneous
armor lie in the range 135-165% of the unyawed limit, which
is considerably greater than that obtained against BPS (115
to 130%) due to the lower normal unyawed limit of homogeneous
armor.

V C 011CLUSIONS:

* The limit velocity for yawed .50 cal. 142 A.P.
bullets against 1/4", 3/8" and 1/2" BPS at 0* obliquity
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"fincreases approximately linearly with angle of yaw up to
30* yav, with a rate of increase of from 0.5 to 0.7% of the
normal rinyawed limit.

The maximum limit velocity is reached or closely
approached at angles of yaw of 400 to 50".

In some oases the plate protection is less at
90 •yaw than at 40Q-505 ; this is believed to be a result
of lack of shock resistance of the plates exhibiting 'this
behavior.

VI REFERENCES.

1. NPG Itr Fl.5(B35L50) dated
Febriuary 5, 1943.

2. Aberdeen Proving Ground 2nd
Partial Report on Test of
Armor Plate in Aircraft and
2nd Report on urdnance Program
No. 5439, dated Xunp 20, 1941.

3. Naval Research Laboratory Fifth
Partial Report on Light Armor.
"No. 0-1540 dated June 19, 1939.

VI I APPENDIX

Penetration

PP ...... . . . . . . . ....................... Partial Penetration

C .. .4... , ... ...... ... . . . . *........ Complete Penetration

(Pen•tratiLon is defined in Paragraph IM1).

Bullet Condition

. .. ,~ . . 4 ................. ..... . .. Not recovered

" FOP. ,Fuzed on Plate

. FCI'.. .. ... . . . .. . . . . . ..... . ..Fractured Core in Plato
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Plate Condition

S3.. . .. . .. .. . . . . o . . . . . . . . . .Slight Bulge

Pun. S.. .. . .. . .. •.,. . .,. ... . . .. . , ....... Punchig Starte d

Pun S...,... ,...... ....... PnhigStarted

Pun T.. ... , . ,, .. ,.... ..... .. Punching Thrown

,L. . -. ... . ... ... *Near Limrit

Circ. C............. ....... ...... .Circular Crack

TABLE II

BALLISI'IC DATA FOR 0".27.2 DIEBOLD B.PS. PLATE
11O7 610-200-1672-5

.50 Cal. M2 A.P. Bullets at Q0 Obliquity

Rd. Striking Pen e- Condition
No. Velocity Yaw tration Bullet of Plate

1 1502 120 PP NR 3B No Crack.
2 1473 0 Pp FOP SB No Crack.
3 1640 0 CP NR' 1/2" '1o1e
4 1570 0 CP NW 1/2" iolle.
5 1551 0 CP NR 1/2" Hole.
6 1449 0 PP I4R 1/4" Hole.
7 1550 0 CP NR 1/2" Hole.
S1345 0 PP NR SB No Crack.
9 1404 0 CP NR 1/4" Hole.
10 1275 0 PP FOP SB
11 1325 0 PP FOP SB
12 Miss 2 PP FCIP Nose thru &

off. 1/4" Hole.
13 1302 50 Pp RJ SB
14 1509 0 PP Rj SB
15 1440 0 PP RP SB
"16 1470 75 PP RJ HB 1-1/4" Crack.
"18 1504 0 Pp RJ IB
19 1579 90 PP Ri 1-1/2" Crack MB
20 1683 65 PP RJ AB; 1-1/4" Crack.
21 1718 47 PP R 11B, 1/2" & I" Crack.
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TABLE II (Cont d.)

BALLISTIC DATA FOR 0G272 DIEBOLD B.P.S. PLATE
0-I1i79.K5

.350 Cal. MN2 A.P. Bulletg at 0* 0bliqtaity

Rd. Striking Pene- Condition
o Velocity Yaw tration Bullet of Plate

22 1698 800 P Rp T!B
23 1718 50 PI RJ 1-1/2" x I" Cracks,HB.
24 1787 54 CP NR 1-1/2" x 1" Hole.
25 1787 68 Pr RJ HB, 1-1/2" Crack.
26 1748 28 CP NR 3/8" lIole.
27 1718 45 PP RJ MB
28 1822 5 CP NR 1/2" Hole.
29 1822 80 CP NR 2" x 1" Hole.
30 1797 90 CP NR 1-1/2" x 3/4" Hole.
31 1738 90 PP Iij HB, 1-1/211 Crack.

* 32 1748 55 CF NR 1-1/2" x 1" Hole.
33 1857 15 CP NR 7/8" x 1/2" Hole.
34 1883 58 Cp NR 1iý1/2" x 3/4" Hole.
35 1867 24 CP NR 1" Hole.
36 1853 43' CP N 2" x 1-1/2" Hole.
37 1753 50 PP RJ SB
38 1787 60 CP NR 2" x 1"1 Hole.
39 Miss 38 PP RJ SB
40 1580 25 PP RJ 3/8" Pun S,

Out 1/8".
41 1698 10 PP FCIP Nose off 3/8" Hole.
42 1535 27 PP FCIP 1/411 Hole.
43 1828 0 C0 NR 1/?" Hole.
44 1668 0 PP FOP SB No Cracks.
45 1678 50 PP RJ 1-1/2" Crack.
46 1680 40 PP FOP SB No Crack.
47 1680 60 Pp RJ SB No Crack.
48 1756 12 C? 14R 1/2" Hole.
49 1630 5 CP NR 1/2" Hole.

. 50 1591 0 CP NR 1/2" Hole,
51 1681 11 CP NR 1/2" Hole.
52 1684 18 CP IN 3/8" Hole.
53 1630 90 PP RJ HB CIrculor Crack.
54 1596 5 PP NR SB No Crack.
55 1611 17 CP PCIP 1/2", Hole.
56 1532 50 PP RJ 2" Circular Crack.
57 1610 12 C P N 1/2" Hole.
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TA~LI~ -(Coaitf1.)

BALLISTIC DATA FOR 01'279 DIEBOLD B.P.S. PLATE
-N06l-200M-16 ..79

.. 50 Cal. 1.42 AP. Bullet8i at Qc ob•..uit

Rd., Striking pene- Condition
No, Velocit, Yaw trat ion Bullet of Plate

58 1590 130 CP NR 1/2,' Hole.
59 1561 10 PP FOP SB No Crack.
60 l115 47 PP 'Ti SB No Crack.
61 1510 14 PP RJ SB No Crack.
62 1521 5 CP ?R 1/2" Hole.

Heat No. E-70880.

YP TS 5FR.

80,000-100,000 120,000-!40,000 18-24 35-45

BHN Face 495-555 Back 415.

C Mn Si P si. 171 Cr 1-o

.60-85 .50 .017 .015 .19 4-15 .15 .30

.19-23

quench 1525/1550'F. Draw 300/3250 F,

TABLE III

BALLISTIC DATA FOR 1.4," DIEBO•D B.P.S. 'NO. 934-200-3-8

.50 Cal, 142 A.P. Bullets .t 00 Obliquity

Rd. Striking Pene-. Ccndition
No, Velocity Yaw tration Bullet of Plate

i 1310 0 CP Im 1/2" Hole.
2 1415 20 CP I 1/41" Hole.
3 "1400"'

1Iiss 47 PP RJ IB
4 1415 90 IT RJ I" Crack.

Page 9
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TAiFLIII - (Cont'd.)

a ~ BALLISTC DATA FOR 1/1'.-)±I3L B? 211;l-2O003-8

Rd. Striking Penes. Condition
No. Velocity Yaw tration Bu.11let, o f 2 L at

5 l 6, 4 Pr RJ 1-1/2" Crack.
6 1542 8 CP IH 3/8" Hole.
7 1573 63 PP RJ HB, I" Crack at

impact. 3" circ.
crack.

8 1568 40 P RJ HB
9 1702 55 OF f 1-1/4l- " Hole.
10 1693 55 CP NfR 2" x 1-1/2" Hole.
11 1638 57 CP hTR 1-1/2" Hole.
12 1658 62 CP NR 1-I/4" Hole.
13 1613 80 PP RJ HB, 3/4" Crack at

impact. 3" cire.
crack (NL)

14 1683 20 CP 1fR 1-1/2" Hole,
15 1673 51 C-r Nh 3/4" Hole, hit

edge of framie.
16 1613 10 CP NfR 1/2" Hole.
17 1668 90 Cp NRm 2" x 1" Hole.
18 1628 57 CP NR 2" x 1-1/2" Hole.
19 1638 26 CP NR 1-1/2" x 31A" Hole.
20 1673 38 CP INT 2" Hole.
213 1603 90 Cr IHR 2" x 1" Hole.
22 1513 13 CP NR 1i/2" Hole.
23 1514 13 CP NR 3/8" tMole.

24 1407 1.0 CP 4R 1/4" Hole.
25 1305 41 ip pJ SB
26 1315 29 Pr RJ ST3
27 I"iss 5 PP PCIP iose thru & off.

3/8" ole.
2F 1396 17 Cp FCI! Nose thru & off.

1/8" Hole.
29 1357 35 IT SB

30 1415 25 PP RJ 1B
S31 1514 10 CP NR 3/8" Hole.

32 1544 75 CP lIp 2" x 1-1/2" Uole,
33 1489 35 .(P RfJ B
34 1564 60 C? NR 1-1/41" Hole.
"35 1439 20 Ci, NR 3/8" Holte.
36 1459 37 PP RR HB

.37 1240 0 CP HR 1/2" Hole.

Page 10



TABLE III - (Cont'd.)
% BALLISTIC DATA FOR 1/46 DIEBOLD B.P.3. NO. 92_2o0-,3-8

J.0O al. 1I2 A.P. Bullets at 00 0bli u]t•

Rd. Striking Pene- Condition
Voý Velescit " Yaw tration Bullet of Plate

38 1145 0 PP FOP Pun S 1/16"
39 1317 C -1/2 "? i oe.

tg 1708 0 CP NR 1/2" Hole.
41 1748 0 CP NR 1/2" Hole.
42 1664 0 CP Im 1/2v Hole.
43 12j0 0 PP FCIP Nose off.

1/2?? Hole.
44 1112 0 PP RJ SB
45 1122 15 AP NR 1/8" Hole.
46 1190 37 pr NR SB No cracks.
47 1302 40 PP N? SB No cracks.
48 1330 10 CP NR 1/2" Hole.49 1400 0 CP iT? 1/2" Holel

50 1356 5 Pp CIP Nose through 3/4".
51 1148 90 PP NR SB No cracks.52 1330 5 OP Nf 1/2" Hole.

53 1425 5 CP HR 1/2" Hole.
54 1386 10 Cj IIR 1/2" Hole.55 1331, 10 C0 FCflP Nose through 1/4".

56 13 ? 0 CP NR 1/2" Hole.
57 132'7 0 C- NR 1/2" ' o1e.
58 11351 37 PP RJT SB INo Cracks

59 1281. 5 PP FCIP Nose through 1/8"
Hole.

60 1384 55 PP RJ SB No Cracks.

61 1295 0 Cp NR 1/2" Hole.
62 13C4 0 CP HR 1/2" Hole.63 1270 0 CP NR 1/2" hole.

64 1376 30 PP RJ Circular Crack 2".

CO iA!ANY DATA

YPTS S-

155,800 210,000 10.4

,In S P Si Ni Cr No

- .51 .02 .02 .20 3.35 .12 .31

Quench 15300 F 45/50 Min, Full Oil.
Draw 300/325*F 15/30 Min.

Page i.
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TABLE IV
BALLISTIC DATA FOR 0O6DIO B.P.S, PLATE

.50 Cal. M2 A.P. Bu)llets -t 0Q Obliquity
Rd. Striking Pene- ConditionNo Zebocity Yaw tratIo_ n ullet of Plate

1 1494 30* PP RJ MB2 1594 52 PP 5" Circular Crack,
NL separated 1/8"
at bottom,3 1420 30 PP RJ 3/8" Pun S, Out 1/8t,4 1460 3 PP RJ Pun S 1/161it5 1433 70 PP RJ TIM6 1578 0 Cl' NR 1/4" Hole.7 1490 6o pp RJ SB8 1480 43 PP RJ SB9 1579 17 CP NR 1/2" Hole.10 1544 90 PP RJT 5" Circ. Crack
Button out 1/4" (NL)

11 1562 63 PP FJI 1/4" Pun Out 1/8,12 1561 28 CP Ifl 3/8" Hole.13 1559 53 PP RJ 5" Circ. Crack,14 15 81, 8 CP N1C ý NR 1/2"0 Iole.15 1619 30 OP I'M1/4" Hole.16 1559 36 Pp RJ TMIB17 1669 42 CP NR 5" Hole.18 1674 90 CP NR 1" Hole.19 1773 70 CP NR 2" liole.20 1658 90 CI? NR 3" x 2" Hole.21 1644 90 CP NfR 2" x I" Hole.22 1628 90 CP NR 2" x 1" Hole.23 1619 70 C4 8 
1-1/4" x 3/4" Hole.24 1648 53 CP 14R 3" Hole,25 1623 80 PP RJ Pun out 1/4"
Several Cire, C.(NL)26 1505 35 PP RJ Sb No Crack.27 1402 27 PP RJ 2" Crack.28 1395 57 PP IJ Circular Cracks 2".29 1305 0 PP FOP SB No Crack.30 1302 0 Pp FOP SB No Cracks.31 1495 0 CP NR 1/2" Hole.32 1405 0 P1 FOP SB No Cracks.33 1480 0 CP NR 1/2" Hole.34 1384 0 CP NR 1/2"1 Hole,35 1377 0 PP PCIP i/4" Hole.

Page 12



TABLE IV - { Contv' . )

BAILIISTIC DAITA FOR 0"263 DIEBOLD B.P.S. PLATE
S .. . .. o ( -'6 79 -_; .! .. .

_50_Cal,. M2 A.P. Bullets at E _ Ob.~ ~1 f t . ... . it 0 . .. 0? = . b l i q u -i t Z:
Rd. Striking Pene- Condition2o. Velocity Yaw tration Bullet of_--- _on Z .I t 2fPlate36 1444 00 CP IU.R 1/2" Hole.37 1406 0 pP FCIP Pun S 1/4".138 1506 0 CP Up 1/2" Hole.39 1372 0 PP FCIP SB 11o Crack.40 1387 0 Cp TR 1/2" Hole.41 1477 27 PF fJR MB i" Crack.4;2 1428 5 pp UI SB No Crack.43 1457 20 Pp RJ 1B44 1500 20 CP RJ -1/4, Hole.45 1423 5 PP UM SB No CrLack.46 1408 0 CP 1T1 1/2" Hole.47 16i 5 CP MR 1/22' Hole.48 1493 5 CP NR 1/2" Hole.49 1599 37 C? 1T 1/41 Hole.50 1480 30 PP tIR SB No Crack.51 1448 15 Pp hNf NTB52 1505 12 pp FCIO Mb53 1505 5 C? NR 1/2" ole.

C OliPANY DATA

ioest No. E70880.

YP TS ai %PA
80,000 - 100,000 24,000-140,OO0 18-24 35-45
BI• F Face 555 iBnck 415

C !,.In s p DU Ci ITo
.60-.85 .50 .017 .015 4.15 .15 .30.•19-.23

- . Quench 1525/1550OF. Draw 300/325OF

Page 13
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TABLE V

BALLISTIC DATA FOR 0"261 DnrBOtLD B.P.S. PLATE

50 Cal M2 AP. Bullets at 00 0blomigt y

Rd. Striking Peno- Condition
o Veloity Yaw tratlon Bullet of Plate

1 1455 400 PP RJ 11- Crack.
2 1480 14 CP IR 2/2" Hole.
3 1425 29 pp RJ , MB
4 1475 10 CP IHR 1/4" Hole.
5 1480 33 CP NH 1/410 Hole (WL)
6 1425 23 CP I 1/4" Hole.
7-8 1455 8 CP NR 1' Hole.
9 1446 80 Pp RJ IB, 1.-/4" Craok

2 Cire. Cracks (NL)
10 1430 30 PP RY iB
11 1386 90 PP RI 1-1/4" back crack,HB
12 1420 32 PP RJ SB
13 Miss 34 Cp NR 1/4" Hole,

4 1539 2 CP NR 1/2" Hole.
15 1630 80 CP INFR 2" x 1-1/4" Hole.
16 1608 90 oP NR 1-1/2" x 1-1/4" Hole.
17 1559 65 C0? IM 1"x 1-1/2" Hole.
18 1425 75 PP RJ HB, 1" Crack.
19 1375 25 PP RJ MB
20 1370 37 PP RJ SB
21 1395 45 PP RJ SB
22 1470 70 PP RJ 1-1/4" Crack, HB
23 J.663 80 Ci NR 1-3/4" x 1-1/ý4 Hole.
24 1618 90 CP NR 1-1/2" x 5/8" Hole.
25 1588 24 Cl IH 1/41" Hole.
26 1564 15 CP NR 3/8" Hole.
27 1509 40 PP RJ imW, Cir. Craok.
28 1495 0 CP IH 1/2" Hole.
29 1312 60 PP INR SB, No Cracks.
30 1308 30 PP N SB, No Cracks.
31 1277 23 PP NH Pun S 1/8".
32 1332 90 PP NR MB, I" Crack.
33 1317 25 lý NH 1/8" Hole.
34 14&6 0 CP Im 1/2" Hole.
35 1297 20 PP NR SB, No Crack.
36 1294 10 pP NR Pun S 1/8".
37 1297 0 PP TNR SB No cracks,
38 1425 20 Ce NR 1/2" Hole.
39 1070 0 PP NHR SB No Crack.

Page 14
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TABLE V - (Cont'd.)

BULLISTIC WATA FOR 0V,261 DIEBOLD BAP.S. PLATE

C50Bullets at 02 ObluaylPt

Rd, Striking Pene- Condition
No. Velo t Yaw tration Bullet of Plate

4÷0 1300 0 PP FCIP 1/2"? Hole
41 1260 0 PP FOP SB No Craoks,
42 1335 0 CP IR 1/2?" Hole.
43 1236 0 PP FOP SP No Crack.
44 1294 0 PP FCIP 1/4" Hole,
45 1238 0 PP B1TR 1/8V' Hole,
46 1250 0 PP PCUP. I/8" Hole,
47 1360 0 OP Nm 1/2" Hc1e.
48 1351 10 PP NR 1/4" Hole,
49 1353 60 PP BR 1" Circular Crack.
50 1,292 0 PP MH SB No Crack.
51 1395 0 I' mP 1/2" Hole.
52 1365 5 Me NR SB No Cracks,
53 1342 30 PP NR. SB No Cracks,
54 1331 40 PP BR 1" Circular Crack.
55 1344 0 CP ITR 1/2", Hole.
56 1514 2 14 CP BR .1/2" 11ole.
57 1.500 55 PP RI 27' Circular Crack.
58 1648 60 CP NI 1-1/2" Hole.
59 1613 4k0 CP NR V Hole.
60 1539 0 CP NR 1/2" He]le.
61 1514 37 P11 RJ SB No Crack,
62 1549 37 C? NH 1-1/2" Hole.

Co1PM Y DATA

iFhysical Properties not given.

BH1.U 555 - 401/415.

C Mn S F Si Ni 1 Me

.19-.23 .44 .018 .014 .19 4.95 .28

"" Quench 15400F Draw 315"F.

'Page Ir 5.
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TABLE 71
4 -T

_.ALISTIC DATA FUR 01.02 ATI:INS BP.S. PLATE NO. DAG J4

J0 Cal. 112 AP.P Bullets at 00 Obiuity

Rd. Striking Pene- Condition
1o. Velocity Yaw tration Bullet, of Plate

I 2048 0 CP NR 1/8" Hole.
2 1880 0 Pp NR SB
3 1950 0 PP FPP SB
4 2002 0 PP FCIP SB No Crack.
5 1998 0 PP FOP SB No Crack.
6 2138 0 "P NR 1/2" Hole.
7 2120. 0 CP NR 1/2" Hole.
8 2084 0 PP FOP SB No Crack.
9 2097 0 Pp FOP SB No Crack.
10 2100 0 PP FCIP 1/4" Hole in back,
11 2197 50 PP NR No Cracks.
12 2200 57 IP NR SB No Cracks.
13 2185 47 PP hIR SB No Cracks.
""14 2356 0 CI' NR ill Hole.
15 2344 30 CP -R 1" x 1-1/2" Hole.
16 2355 18 C? Im 3/4" Hole.
18 2290 27 IP NR 1-1/2" Crack.
19 2246 40 PP hR 1" Crack.20 2275 20 CP Im 1/8" Hole.
21 227.5 5 CP NR 1/211 Hole.22 2253 27 PP NR 1" Crack.
23 2218 2.0 CP NR 1/2" Hole.
24 2225 50 CP IMR 1/4" Hole.
2,c 2.155 25 pp RJ 3B

26 2170 30 pp RJ SB
2 7 2185 55 IT RJ MB
28 2145 54 PP R 1i" Crack.
29 2335 80 PP RJ 1-1/2" Crack.
30 2315 24 CP IM 3/8" x 5/8" Hole.
31 2375 27 PP RJ Pun S 1/2" near Uniit.
32 232.5 29 PP P, S3
33 2360 40 pP RJ 1-1/4" Crack.
34 2430 18 cP NR 1/4" Hole.
33 2389 17 CP 1• 1" Hole,
36 2374 55 PP. RIJ HB
37 2464 39 CP NR i" x 2" Hole.
"38 2190 45 NR SB No Crack.
39 2148 0 Pp FOP HB
40 2177 14 Cv 1/2" Hole.

Page 36.
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TABLE VI - (Cont'd.)

BALLISTIC DATA FOR 0t'%02 ATKIMS B.P•S. PLATE NO. DAG 54

.50 Cal. M2 A.P. Bullets at 0* Obliquity

Rd. Striking Pen,- Condition
"o Velocitzr Yaw tration Bullet of Plate.

41 2208 70 PP ITR Pun S 1/2" (Near Limit)
42 2153 27 PP IR SB - No Crack.
43 2162 40 YI? NR SB - No Crack.
44 2183 15 CI 'R 1/8" Hole.
45 2146 5 CP IM 1/2" Ivole.
46 2082 0 CP NR 1/8" Hole.
47 2144 0 C? NR 1/8" Hole,
48 2163 15 PP IR SB - No Crack.
49 2130 20 PP VIR SB - No Crack.
50 2075 18 PP NR SB - No Cracks.
51 2061 27 Pp lIR SB - No Cracks.
52 2137 5 PF FOP TB - No Crack.
53 2160 5 PP Fui SB - No Crack.
54 2197 0 PP, FOP SB - No Crack.
55 2165 14 PP RJ Pun S 1/4".56 2434 70 CP NR 1/22" x 1-1/2" Hole.
57 2462 70 C.r IM 1/2" x 1-1/2" Hole.
58 2435 90 CP NR 3/4" x 2" Hole.
59 2338 70 PP RJ SB - No Cracks.
60 2348 57 PP RJT Pun S 1/4".
61 2405 90 CP NR 1/2" x 1-1/2" Hole.
62 2405 80 CP NR 3/4" x 1-1/2" Hole.
S63 2420 30 PP ITR Pun S 1/8".
64 2429 57 CP MR 3/4' x 1" Hole.
65 2450 75 CI- MR 3/4" x 1-1/2" ole.

COMPANY DATA

Heat No. 11740-18

YP TS E21

171,230 211,660 1i

SC 1In S p Si Ni No

.55 .50 .021 .014 .221 3.55 .54

.17 .51 .014 .013. .211 3.71 .48

Quench 848.8*C 15 min. oil
Draw 164.4*C 1 hour.

Page 17.
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TABLE VII
BLISTIC DATA FOt 0.381 DIEBOL_ B.P.S. PLATE

•.0Ca~l,. 12 a..p. Bul!lets L,+ 0nOliut

Rd. Striking Pene- Condition. •Velocity Yaw tjration Bullet of Plate

1 UIiss 43* CP NR 1" ol e2 2613 29 C" 1." x 5/8" Hole.3 LUiss 40 CP NR I" x 5/8"1 ole.4 2504 21 CP NR 3/!4" Hole.5 2399 48 CP TY R-1/2" Hole.6 2215 25 CP 14R 1/2" Hole.7 2165 19 CP ImR 1/2" Hole.8 2135 2 CP NR 3/8" Hole.9 2120 6o Pr Rj SB10 1986 70 PP R IIB. ii 16i•.shiss 80 CP Nm i" x 1/2" Hole,
' 12 1967 50 PP RJ SB

13 2195 39 •P RJ sn14 2090 3 PP RJ SB15 2095 17 PP RJ SB16 2105 25 PP RJ SB17 2115 23 PP RJ SB18 2105 16 PI RJI SB19 2155 70 CP Im 2" x 3/8" Hole.20 2215 70 CP tip 1" x 1/2r Hole.21 21235 80 C? Im 2"-x 3/8" Hole.22 2105 65 pp RJ HB, 1" Crack.23 2066 .21 C? NR 3/8" Hole.24 2115 90 CP IP 1-1/2" x 3/8" Hole.25 1976 0 pr RJ SB No Crack.26 2034 1o0 Pp R SB No Crack.27 2040 0 Ci TR 1/2" Hole.28 2019 0 Pp FOP O"B No Crack.29 2010 0 PP POP Pun S30 1998 0 PP FOP SB No Crack.31 2007 0 11 FOP SB No Crack.32 2020 0 CP 1ip 1/2" Hole.33 203) 0 Op SB No Crack,34 2127 12 RJ SB No Cracks.35 2136 0 Pp- FOP SB No Crack.36 2244 25 PP' SBNRCak
37 2180 SE 1-10RJ$5N Crack.37 2180 23 PP RJ SB No Crack.

Page 18,



TA6BLE Vllý -(Cont'd.)

_liLLISTIC DATA FOR 01.81 DIEBOLD BJ .S * PA

.50 Cal. 1,12 A.P. Bullets at 00 Obliquity

Rd. Striking Pene- Condition
No. Velocit Yaw; tration Bullet )f Plate

38 2260 290 PP RT HB 1" Craek.
39 2243 5 CP ITR 1/2" Hole.
40 2259 0 CP N 3/4" Hole.
41 2233 10 CP N1 1/21' Hole.
42 2265 55 PP NH 2" Pin S.
43 2260 53 PP NH 3" x 4" Crack.

44 2240 25 PP RJ HB No Crack.
45 2252 27 PP RJ RB No Cracks,
46 2290 37 Pn RJ 2" Crack.
4• 2364• 15 CP N, 1/2" Hole.
4 48 2420 55 CT RJP 3" Circular Crack.

49 233. 20 M. m 3/4" Hole.
50 2357 20 CP IR 1/2" Hole.

51 2360 90 FL? NI 3" Circular Ciack.

52 2387 40 Cr HR 1/271 x 1" Hole.

53 2350 32 M-' RJ 1/2" 'Pu S.

54 2359 10 C1 INH 1/2" h-sole.

55 2326 10 CF INH 1/2" o-1o2Ie

56 2381 80 C0N 1 i/2-' x 2" Hole.

57 2363 1/2,, x 1-1/21t Hole.
58 2360 47 CP 11? 3/4" x 1-1/2"1 Hole.

59 2260 55 PP I Heavy Bulge, 1" Crack.
60 2319 75 Cr MP 1/2" x 2" Hole.
61 2277 36 PP lI1 1B, 1" Crack.
62 2272 18 CP HR 3/4," Hole.
63 2250 25 IP RJ 1P, 1" Crack.
64 2255 23 CU NR 11" Hole.
65 2248 12 CI NR 1/2" Hole.
66 2250 35 PR MRB, Circular Crack.
67 2229 80 CI: I 1/2' x 1-1/2" Hole.
68 2268 17 CP MR 3/4" Hole.
69 2247 90 PP RJ Heavy Bulge*
70 2304 90 C03) NR 1/2" x 2-1/2"1 Hole.

71 2227 35 p R 11B, 'lN Crack.
"72 2245 86 C? P 1/2?" x 2" Hole.

Page 19.
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TABLE VII (Cont'd.)

BALLISTIC DATA FOR 0"38 DIEBOLD B.7.S. PLATE

.•50 Cal. ii2 A.P. Bullets at 00 ObligaitV

S- •C0tiANY DATA

Heat No. 25421 Armco.

Physical Properties not given.

C _ Mn S P Si Ni Mo

- .55 020 .012 .20 3 .26 .31

Quench 1500-1525*F, I hour Full oil O.H.

TABLE VIII

BALLLISTIC DATA FOR 0V379 ATINS B.P.S. PLATE NO, DAG 78

..0 Cal, 1I2 A.P. Bullets at 00 Obliquity

Rd, Striking Pene- Condition
No. Velccity Yaw tration Bullet of Plate

1 2407 80C CP NR 1/2" x 1-1/2" Hole.
2 2348 80 CF NR 1/2" x I" Hole.
3 2231 80 PP NR Pun S 1/8".
4 2320 70 PP ITR 1-1/2" Crack.
5 2340 45 PP Im SB No Crack.
6 2324 22 CP NR 1/2" Hole.
7 2348 70 CP Im 1/2" x 1-1/2" Hole,
8 2339 90 CP NR 1/2" x 1-1/2" Hole.
9 2288 58 CY iN 1/2" x 3/41" Hole.
10 2283 70 P1) NR 1" Crack.
11 2238 75 C? N 1/2" x 3/4" Hole.
12 2220 35 -PP R SB No Cracks.
13 2198 80 PP NR 1-1/2" Crack.
14 2244 40 Pl HR SB No Crack.
15 2241 28 CP HR 1/2" Y 3/4t1 Opening.
"16 2260 58 MP IM SB No Cracks.
11 2264 39 Pr' R1 SB
18 2:117 27 CP NHR 3/8" Hole.
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TABLE VIII - (Cont'd.)

BALLISTIC DATA FOR 0"379 ATKINS B.P.S. PLATE NO. DAG 78

,0 Cal. 12 AMP. Bullets at 0" Oblijuy.

Rd. Striking Pene- Condition
No. Velocity Yaw tration Bullet of Plate.

19 2348 250 CP NR 5/8" Hole.
20 2277 58 PP RJ 1-1/2" Crack, HB.
21 2261 39 PP RJ NB
22 2372 90 CP NR 2" x 5/8" Hole*
23 2370 90 CP NR 2" x-5/8" Hole.
24 2352 58 CP NR I" x 1/2" Hole.
25 2360 13 CP NR 3/8" Hole.
26 Miss 80 PP RJ I'M
27 2070 23 PP RJ 1/2" Crack, MB.
28 2158 14 CP NR 1/4" Hole.
29 2018 29 PP RJ SB
30 2006 11 CP NR 3/16" Hole,
31 1938 2 PrP RJ SB
32 2076 10 pi RJ I.B
33 2090 5 P1 RJ NB
34 2079 20 CP NR 1/2" Hole.
35 2060 20 C41 NR 5/8" x 1/2" Hole,
36 2009 20 PI RJP SB
37 1950 2 PP" PJ SB
38 2005 10 PP RJ SB

or l1
39 2026 0 CO IM 1/41" Hole,
40 1975 0 P1P FCIP Pun S 1/8".
41 2064 0 PI" FCDP 3/8" Hole,
42 2100 0 C P NR 1/41" Hole.
43 2120 0 CP' NR 1/411 Ifole.
44 2206 0 CIP TIR 3/8" hole.
45 2275 14 CP "iR 3/V" Hole.
46 2220 13 C1 NM 3/8" 10ole
47 2076 27 LP' RJ SB
48 2195 26 C. iji 3/8" Hole.
49 2185 23 CF NR 3/8" Hole.
50 2105 27 C! NR 1/4" Holo.
51 2100 27 P1 RI 1',2P 1/2" Crck.
52 2115 30 P1 RJ T run L 1/8".
53 2195 30 IT It Pun S 5/8" l:mit,

. 1/8" Openhn,.
54 2215 33 Il R PFB,
55 2185 58 P-P PIT HB, 1" Creck.



TABLE VIII - (Cont'd.)

BALLISTIC DATA FORl 0.279 ATKINS B...S. PLATE NO. DAG 78

J5O Cal- 112 A.P,• Bullets at 00 Obliquity

Rd. Striking xene- Condition
No. V j Yaw tration Bullet of Plate

56 2305 31 PP RJ Pun S 1/8%.

57 2472 47 IPF NR 1" Crack.
58 2445 68 CP IR 1/2" x 1-1/2" Opening,
59 2380 44 PP I'I ]" Crack.
60 2220 10 Cý" ITR 1/2" Hole.
61 2.66 32 IT 11IR SB No Cracks,
62 2185 5 C0 ITR 1/2" Hole.
63 1897 0 Pr FCIP MB
64 1968 0 TiP FOP I'B
65 1987 0 IT FOP MB
66 2073 0 PP FoP HB
67 2137 0 CL IT 1/2" Hole.
68 2260 12 CP 1fR 1/2" Hole.
69 2215 20 C N10 3/8" Hole.
70 2192 37 PP ic 1-1/2" Crack.

CU0TLýiTY DATiA

Heat No. 11765-11

TS_

171,230 211,660 11

c Tn _S 1% si l 1

.53 .53 .024 .017 .235 3.38 .49.16 .41l .018 .015 .277 3.51 .1ý8

Quench 848.80 C 15 mrin. oil.

Drrtw 154.40C I hr.

ri'ge 22.
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TABLE IX

&ILLISTIC DATA FOR OV"81 DIEBRLD B.PS PIATE

.20 Cal. 112 A.P, B~ullets at 0O

Rd. Striking Pene- Condition
No. Velocit Yaw tration Bullet of Plate

1 2041 04 C? NI 3/8" Hole.
2 2011 0 PP FOP I1B
3 2001 0 PP POP IIB
4 2026 0 PP FOP ,iB
5 1957 0 PP FOP lIB
6 1981 3 Pr FOP SB
7 1995 0 PP FOP MB
8 2185 0 pr FCIP Nose thru & off',

1/4" Hole.
9 2190 0 CP N? 3/8"1 Hole.
10 1985 0 PP RJ SB
11 2185 80 CP NR 3/8'7 x 5/8" Hole (N[L)
12 1977 28 y-) RJ SB

.3 2135 22 IP RJ SB
14 2140 7 PP RJ SB
15 2185 37 PP RJ SB
16 2205 60 CP NR 2" x 3/81 10ole.

17 2165 42 PIP RJ SB
18 2255 30 PFP RJ 1iB, 1-1/2" Crack.
19 2290 20 PP RJ lB
20 2240 60 Cp N? 2-' x 3/8" Hole,
21 2250 20 C? NR 1" x 3/4" Hole.
22 2150 90 PY' RJ MB
23 2085 63 PP RJ SB
24 2111 90 Cp IN 2 " x 3/8" Hole.
25 2085 18 nJ SB
26 2142 80 Cp ITR 1/2"tx 1-1/2" Hole.
27 2148 60 IT RJ RB No Crack.
28 2144 -55 PP" nJ HB V" Crack.
29 2137 60 i'P RJ HD 1-1/2" Crack.
30 2128 44 PP RJ l" Crack.
31 2080 90 CP NR ],,'2" x 1-1/2".
32 2100 70 X' RJ SB No Crack.
33 2075 27 iP" RJ SB No Crack.
34 2038 80 PP RJ lib 1" Crack,
35 2030 48 Ip RJ SB No Crack.
36 2043 90 PP RJ SB 1" Crack.
37 2065 45 PP RJ SB No Crack.
38 2295 17 PI RJ Pun S.

.Page 23.
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TAB (Cont'd.)

PBAU.ISTIC •TA F0R OV381 DIEBOLD B.P.S. PLATE

. Q 2 A P. Bullets at 00 Obliq \!±

Rd. Striking Pene- Condition
No. Velocitz Yaw trati•n Bullet Of rlate.

39 2298 180 PP RJ Pun S.
40 2335 20 PI R: 1/2" Craok.
41 2347 60 CP Im 1/2" x I" Hole.
42 2350 37 I1F RJ 4" Crack (Circular)
43 2362 70 CP IM 1/2" x 1-1/2" Hole,
44 2327 22 CP I? 1/2" Hole.
45 2355 15 IT RJ Pun S.
46 2375 r3 CP MI 1/2" x 1" Hole.
47 2275 3ý PP RJ SB No Crack,
48 2270 55 I RIT 1i" Crack,
49 2280 45 pI) RJ No Cracks.
50 2380 5 CI 1/2" Hole.
51 2397 32 PP R1 1" Crack.
52 2395 35 yP RJ 2" Crack.
53 2424 32 Pr RJ 3" Crack.
54 2475 25 Cr Np 1-1/2" Hole.
55 2497 20 CF Iffh 1/2" Hole.
56 2484 15 CP IM 1/2" Hole.
56 2489 14 C11 N' 1/2" Hole.

COUP2lNY DATA

Heat No. 254 18 ArmCeo

Physical Properties not given,

C --hn S P 3i Ni 7.Io

.52 .017 .010 .?0 3.25 .28

Quench 1500 - 1525 0F 1 hour Full Uil 0.H.

Page 24.
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TABLE X

BlZLISTIC DATA FGR 0"381 ATIUNS B.P.S. PLATE NO. DAG 94

L av-112 All etr at 0* Obli.u it

Rd. Striking Pene- Condition
MO, Veloeity Yaw tration Bullet of Plate

1 2257 450 Pr RJ SB
2 2433 33 PP RI 0un 3 3/4" out 1/471

Opening (Near Limit)
3 2640 90 CP I M 2" x 5,,8" Hole.
4 2510 22 CP H 1i" oi.•li.
5 2382 17 CP NfZ 1/2" Hole.
6 2248 5 Cr NR 1/2" Hole.
7 2120 47 il RJ S3I
8 2552 25 CF lp 1/2" x 1" Hole.
9 2557 22 0l? NR 3/8" 1lo1e0
10 2539 38 CD IM 1/2" Hole, button

started.
11 2593 40 Ci HR 3/8", x 1-1/2" Hole.
12 2472 35 CF NR 3/8" x 1-1/4" iiol.,
13 2490 59 Cr HR 3/8" Hole (near limit)
14 2411 28 C0 NR 3/8" Hole (near limit)
15 2240 47 PlP RJ SB
16 2311 21 Cil NR 3/8" 11o01.
17 2133 25 Pl RJ SB
18 2179 24 F? RJ MB
19 2281 75 Pr RJT ,kB
20 2260 10 Cp NH 3/8" 1o1l.
21 2258 22 Ci, NR 3/8" Hole.
22 2140 18 CF, K MB
23 2100 10 CFM N 1/41" Hole,
24 1982 21 IT J SB
25 2010 10 PP J MB
26 2255 90 Cp NM 2" x 1/2" Hole,
27 2320 31 PP IiJ 11D
28 2278 25 CPr M 5/8" Hole.
29 2232 0 Cp NH 1/2" Tole.

30 2260 12 CIF NR I1/2" h1o1D.
31 2236 55 PP N 3B No Crniek.
32 2567 31 Cp IM 1" 10ole.
"33 2538 26 cp NR 3/4" Hole.
34 2518 37 Cp ANH 1/2" X 1" 1lolo.
35 2486 22 Cl tl 1/2" x I" llole.
36 2468 27 ci H 1/2" x 1" TMole.
37 2440 55 c.i NI? 1/,2" 4 1-1/2" 11

* 38 2391 12 c0i IT, /2 Hole.,
39 2373 16 0P 1/2" HLoie

P~elee
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BULITIC ATA OR 0 TABLE XX

NAI.LISTIC D1TA FOR O.3,82 X.TKrS BPS.. PLTE NO,. DAG 56
-.0 gal. 112 A.?. Bullt a bl,•0• ~ ~ -_0l•• ~oulets nt_ o°D O.bliquityv

Rd. Striking Pene- Condition
No. Veloci Yaw tration Bullet of Plate

1 2140 00 PP FOP SB
2 2110 0 PP FOP SB
3 2215 0 CP NR 1/2" Hole.

2" x 1-1/2" button,
4 2175 0 CP 1/41" Hole.
5 2160 0 PP FCIP Nose thru & off.

1/4" Hole.
6 2115 0 PP FOP SB
7 2195 0 CP M 1/2" Hole.
8 2484 50 CF NR 1-1/2" Ragged Hole.

2-1/2" spall.
9 2320 29 CP NR I" Hole.
" 10-2751-1/2" spall.
10 22"15 43 Pp RJ SB
11 2310 90 CP I'R 2" x 5/8" Hole.

2" x 3" button,
12 2305 80 Co NP 2T x 5/8" Hole,

2"-x 1" Button.
13 2210 90 PP RJ HB, 1-1/2" Crack.

.14 2235 33 PP RJ SB
15 2245 28 PP RJ SB
16 2344 70 CF I 2" x 5/8" Hole.

3" x 1-1/2" button.
17 2260 70 CO NHP 1-1/2" x 5/8" Hole.

1/2" Petal.
18 2235 30 PP RJ SB
19 2245 55 PP -J MB
22 2260 42 p? SB
23 2440 75 C?, NR 1-1/2" x 5/8" Hole.

3" x 1.1/2" Button.
24 2364 23 C11 NR 3/8" Hole.
25 2325 37 FT RJ 1 2B
26 2320 50 PP RJ 3/4" Fetal (near liit)
27 2414 37 Pp R J dIB
28 2394 36 PP RJ vIB
29 2454 66 CP IN 2" x 5/8" Hole,

2" Button.
30 2394 27 CP Nm 1/2"x3/16", Hole.
31 2211 85 CP NR 1/2" x 2" Hole.
32 2213 50 PP RJ SD No Cirack.
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TABLE XI - (Cont'd.)

BALLISTIC DATA FOR? 0.382 AT'LINS B..P.S. I'LATE NO. DAG 56

.50 Cal. 1;12 AJP. Bullets at 0* ObliJqiltZ

Rd. Striking Pene- Condition
No. Velocity Yaw tration Bullet of Plate

33 2180 300 1 PP SB No Crack.
34 2196 60 PP IR SB I" Crack.
35 2157 27 PP NR SB No Crack.
36 2200 90 CP NRL 1/2" x 2" Opening.
37 2188 90 CI in 1/2" x 2" Opening.
38 2154 90 PP NR SB No Crack.
39 2164 40 PP NR SB No Crack.
40 2188 40 PP NR SB No Crack.
41 2172 90 CF NI? 1/2" x 1-3/4f" Holes
42 2170 70 CP TI? 1/2" x 1-1/2" Hole.
43 2146 65 PP Im Pun S 1/8".
44 2146 25 P? INT? SB No Cracks.
45 2080 55 PP NR SB No Cracks.
46 2125 80 CP NR 1/2" x 2" Opening.
47 2138 28 PP NR SB No Crack.
48 2082 58 PP NIR SB No Cracks.

. 49 2052 27 PP NIR SB No Cracks.
50 2074 50 PP NR S13 No Crack.
51 2435 70 CP 4f1 1/2" x 2" Opening
52 2350 27 CP NR 3/4" Hole.
53 2304 30 PP NR? SB No Crack.
54 2407 6o CP NR 1/2" x 1" Hole.
55 2369 27 CF 'Lm 1/8" Hole.
56 2380 55 CP NR 1/2" x 1" Hole.
57 2384 55 CP NIR 1/2" x i" Hole.
58 2400 41 CP NR 1/2" Hole.
59 2379 5 CP INF 1/2" Hole.
60 2407 18 CF NI 3/4" Hole.
61 2,396 37 PP NIL 2" Crack.
62 2295 3 C? Nli 1/2" Hole.
63 2290 5 CV 1FL 1/2" Hole.
64 2195 36 PP NR SB No Crack.
65 2255 50 PP RJ MB No Cracks.
66 2175 18 CP IM 1/8" Hole.
67 2200 26 PP NR SB No Cracks.
"68 2210 0 CP I'm 1/2" Hole.
69 2215 30 PP ID1 SB No Crack.
70 2235 0 CP Nti 1/2" Hole.
71 -2265 18 CP NR 1/2" Hole.
72 2210 0 CF I'R 1/2" Hole.

Page 28.

-woo"



.~..< .4- V T 1 -

.......... ...... ...f.

N. C .. I

rii
~Cz q,.p~ .

N ~~.2~
I I T

S3 3 ,3 A. L3- Mf



TABLE XI - (Conttd.)
EALLISTIC DATA FOR 0V"82 AT.KINS B.P.S. PLATE NO. DAG .56

.50Cal. 112 A.?. Bullets at 0_0bliqit_

Rd. Striking Pene- Condition
SVelocity Yaw tration Bullet of Plate

73 2210 200 PP 8B 8B No Crack.
74 2190 22 PP NB Pun S 1/8",
75 2200 10 CP NR 1/8" Hole.
76 2190 12 PP NR SB No Crack.
77 2175 12 PP NB SB No Cracks.

Heat No. 11588-6-1

YP - 171,230 TS - 211,660 %1, - 11 RA - 2%

C 0 S P Si Ni

.58 .57 .o18 .020 .305 .49 .47

.26 .26 .014 .018 .239 .482 .47

Quench 848.8*C 15 Min. Oil Draw 173,8OC I hour.

TABLE XII

BALLLSTIIC DATAL FOR 0",495 DIEBOLD B.P.S. PLATE
NO. 132-Ž2282'b57..1S

-O_ -cal,_ P2 Al,. Bullets_ at 0o -•Obliguit-

Rd. Striking Pene- Condition
No. Velocity Yaw tration Bullet of Plate

.......... ft

I Miss 4Ch PP RJ SB
2 2 439 90 PP Li, 2" Back Crock.

11/8" Bulge.3 2403 0 CId NR 1/2" Hole.4 2424 8 PP, R Pun S out 1/4",

near limit.
* 5 2512 20 pP RITJ Pun S,3/8" out,

" 6 2near limit.
6 2538 36 PP PJ 3/16" Bulge.
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,L X - (Cont'd.)

BALLISTIC r."2A FfO1 014'25 DIEBOLD B.P.S. PLATE

#L50_ Cal. 112 A.P, Bullets at 0" Obli• ]uity

Rid. Striking Pone- CcGrition
No. Velocity Yaw trat Bullet of PJ ate

7 2685 28" PP RfJ Pun out 1/2".
2725 49 PF F.J i/4'i Bulge, 1" back

Cra ok.
9 2725 59 p1 RIJ UB
10 2739 65 1p RJIT 3/16" Bulge, No

Cracks.
11 2717 62 W? RZ Pun S 1/8" out

1" Crack.
12 2726 28 PP R 1/41" Bulge,

1-1/2" Crack, Pun S.,
13 2738 28 PP RfJ 1/4" Bulge.

2-1" Back-Crack.
1 2750 19 CP NR 3/4" Hole, 1/4" Petal.
15 2880 15 CP Nl 1" Iole, 1/2" Petal.
"16 2657 16 CP NfR 3/ " Hole.
17 2660 9 CP MR 1/2" xiole.
18 2575 17 CP flZ 1/2" Hole (near limit)
19 2581 28 PP 1/.4." Bulge, I' Crack,
20 2835 45 Cr HR I" X 5/8" hole.
21 2840 35 CP INf 1/2" x 5/8'1 Hole.
22 2535 45 PP Rzl 1/8" Bulge;
23 2490 28 rP RJ 1/4" Bulge, I" Back

Crack,.
-24 2540 5 CP NR 1/2" Hole.
25 2520 18 PP RJ 3/16"1 Blge.
26 2462 24 iP RJ Pun S out 3/8" (near

ilimit;}.
27 2410 17 PP RJ Pun S, Qtt 3/16".
28 2449 22 yP RJ 1/8" Bulge.
29. 2370 8 NCf MR 1/211 x 5/8" Holo.
30 2320 14 PP RJ I/8' Bulge,

. 31 2272 26 PP RJ 1/16" Biuge.
32 2346 11 PP RJ 1/16" Bulge.
"33 2750 41 PP RJ 1/2" Bulge, 3" Back

Crack. Pur S.
34 2770 Hit Prey. Impact.
35 2740 55 IP RJ 1/41 Bulge, 1" Ba

Crack,
. )6 2705 41 p R T 1/4" Bulge, I"

Back Craok.
*Page 30.
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TABLE X1I (Cont'd.)

BALLISTIC DATA FOR 0M495 DIEBOLD B.P.S. r1fTj
NIU., 132-2239-ý627-182

.50 Cal. M2 A.?. Bullets at 0e ObliquitZ

Rd. Striking Pene- Condition
No. Velocity Yaw tration Bullet of Plate

37 2908 570 PP RJ 3/8" Bulge, 2" Back
Crack.

38 2818 35 C1 lit x 1/2" Vlole.
39 2787 IY.ssed Plate.
40 2845 25 CP NNR Punching T. 1-3/4"

x 3/41'.
41 Near Previous Impact.
42 2792 55 PB RJ Pun S 1/8", Ciro.

Crack 1-1/2".
43 2828 47 CP NR 1/2,, x 1o1/2 ho16.
44 2868 60 PP Nr Pun S 1/2",
/45 2852 60 PP IR Pun S 1/2",
46 2852 30 CD MR 1/2" hole.
47 28ý8 90 CP IM 3/4" x 2" hole.
48 2832 80 CP 1Z 3/4" x 2V hole.
49 2788 50 1P TI HB No Cracks.
50 2757 85 CP NR 3/4" x 2" hole.

COM[PANY DATA

Meat No. 45871. Republic.

YP TS %1a

198,800 227,200 12.5

C 11n S P Si Ni 1io

.825 .46 .0Ž .018 .16 3.40 .32

.23

P

Pttge 31.
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BALLISTIC DATA FOR 0"50_4 DIEBOLD B.P.S. PLATE

NO. 156- 2239- .. 08-162

.50 Cal. M2 A.P. Bullets at 00 0bliquity

Rd. Striking Pene- Condition
No. Velocity Yaw tration Bullet of Plate

1 2508 220 CP NR 1/2" x 3/4" Opening.
2 2520 0 CP NR 1/2" z 1/2" Opening.

Pun T.
3 2470 11 PP RJ RB No Cracks.
4 2490 12 PP RJ Pun S 1/4".
5 2480 15 PP RT Circular Crack 3/4".
6 2525 20 CP NR 5/8" x 5/8" Punohing

Thrown.
7 2505 0 CP NR 1/2" x 1/2"? Pun. T.
8 2470 5 7P HR 1/2" x 1/2" Pun T.
9 2425 18 PP RJ SB No Crack.
10 2669 3 CP HR 1/2" x 1/2" Pun T.
"1" 2662 30 CIT NR i[/2" x 3/4" Opening.
12 2653 32 PP RJ >ltn S 1/2 I (Limit).
13 2647 30 CP NR i,1" x 3/4" Opening.
14 2550 25 CP NR 5/a, Pun T;
15 2413 24 PP NR 1/8" Bulge, 1/2" Crack,
16 2359 10 PP RJ 1/s" Bulge.
17 2354 5 CNRM 1/21" Hole.
18 2284 8 Pp RJ Pun S, out 1/8"

(Near limit).
19 2453 5 CP NR 1/211 Hole.
20 2468 14 PP RJ 1/8" Bulge.
21 2519 50 PI' RJ 1/8 Bulge.
22 '2613 47 Pr RJ 1/8" Bulge.
23 2727 52 PP RJ 1/4" Bulge;
24 2732 52 PP RJT 1/4" Bulge i1" Crack.
25 2781 47 PP RJT 1/4" Bulge, 3/4" Crack.
26 2791 25 CP I1R 1" Hole.
27 2831 45 PP PR 1/4" Bulge, 1" Crack.
28 Iliss 5 Pp FCIP Nose thru t off,

S518" Hole.
. 30 2719 42 PP IR 3/16" Bulge.

31 2788 30 PP NR Pun S, Out 3/8",
(near limit).

32 2780 31 CF NR I" Hole, 2" Button.
33 2768 53 IP IH 3/8" Pun S.
34 2882 37 CF NR V" x 5/8" Hole.
35 2810 48 PP RJ 3/8" Bulge, 1" Cwracnk.
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TABLE XIII - (Cont'd.)

BALLISTIC DATA FOR 0" 0 DIEBOLD BS. PLATE
S... .... N ; •---ýý,1.5o0.!_ --EB ... ..o ATE

o .Cal, MZ A.P. Bullets at 0o OblL uity

Rd. Striking Pane- Gondit ion
No. VeLoeitZ Yw tration Bullet of Plate

36 Miss 290 PP RJ Pun 3, Out 1/2".
37 2823 55 CP R 3/4" x 2" Hole.
38 2910 39 OP NR 1" Hole.
39 2710 70 PP RJ SB No Crack.
40 2689 10. CP NP Pun T; 3/4" x 3/4'1.
41 2605 57 PI RJ Pun S, Out 1/8".
42 2578 27 PP RJ HB No Cracks.
43 2585 22 CrF NR Pun T 1/2" x 1/2".
L4 2577 45 CP NR Pun T 1/2", x 3/4".
45 0590 12 FX RJ Pun S 1/4,.
46 2453 25 P-p RJ SB

C 0UIRANY DATA

Heat No. 44738. Republic

_I TS

200,400 220,500 12.5

C lvIn S P Si Ni Cr Mo

.39 .025 .018 .18 338 .17 .30

Qaench 1480/1550OF 1 hour oil 0.1.

TABLE XIV
BALLISTIC DATA FOR 0"50 DIEBOLD B.P.S. PIlATZ

-10i32- zm-186 •

.50 Cal. 1,12 A.Pj. B1i1lets e 00 OblutZ

"Rd. Striking Pene- Condition
FqA Velocity .iA tra.to_ Bullet of plate

1 1 2578 28* Pr RJ Pun S 1/8",
2 2618 35 '9'RJ 3B No Cracks.
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TABLE XIV - (Conttd.)

BALLISTIC DATA R-R 53 DIEBOLD B.P.S. PLATE

.50 Cal. ,taA, 1ullet o " a00Obliiit

Rd. Striking Pene-. Condition
"INo. VelocitV Yew tratIon Bullet of Plate

3 2618 320 Pr RT Pun S 1/4".
4 2670 30 PP RX SB No Cracks.
5 2765 25 OP IITRI Back Spall 1-1/2" x1~1/2".
6 2712 50 PP Rj Circular Crack 1-1/2".
S2750 37 Pr RJ Pun S 3/8".

2700 40 PP RJ Pun S
9 2733 8 CP NR Pun T 1/2" x 1/2".
10 2750 45 PP NR Pun S 1/4".
11 2883 27 CP IWr Pun T 3/4" x I" .
12 2752 17 CP NR 1" Hole, 2" Button.
13 2592 20 PP Rj 3/16"° Bulge,
14 2643 18 Pp RJ Pun S, 1/2" Bulge

2" back crack.
15 2450 11 PP RJ Pun S 1/2".
16 2603 16 C0 NR 3/8" Hole, I" button

(near limit )
17 2593 10 CP I 1/2, Hole.
18 2598 10 CP NR 5/8$ Hole.
19 2528 5 CP ITR 1/2" Hole.
20 2420 18 PP RJ Pun S 1/8".
21 2428 8 CP Part thru 1/2" lk.e (near limit)

FOP
23 2496 10 PP RT 1/8" b-ulge.
24 2355 5 CD IIR 1/2" Hole.
25 2285 2 CP 0?I, 1/2"' Hole.
26 2210 5 IP RJ ZB
27 2270 14 PP SB SB
28 2745 8 CP ITR 1/2" Hole.
29 1847 35 PP RJ Pur. S, Ou't 1/2"Ovn~ar limit ).
30 2910 50 CP NI 3/ 4 " Hole.
31 2878 45 CP U 3/1+' Hole.

l.-i/A" Peteaill

32 2770 39 PP RJ 1/1" Bulge, 1" Crack.
33 Niss 24 PP RJ Pun S 1/2'r
34 2792 54 iP RJ 3/8" Bulge: 1-1/2"

Crackc.
" 35 Miss 23 CP IM 1/2" Hole.
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DALLISTIO DATA FOR oW.,50 QDIEBOLD BoPFS. PIATE

CalsjI Aa.Blt at~ 00 Obliguity.

COIWlAANY DATA

Heat No. 45871. Republic
p 49I!8S800 T07 -'2271,200 %E1 - 12. 5

C Fu Si Ni NIO

.825 .46 .02 .018 .16 -.40 452

.23

Quench 1480/1500*F 1 hr. o01i1 .H

TABE XV

BALLISTIC DATA FOR 0"502 ATIMNS B.P.S. PLATE N(J. G66X-1

J - 0 Cal. 1-12 A P.. Bullets at 00 Ob-ligult-

Rd. Striking Pene- Condition
No. Veloci2t XYw tration Bulletl of Plate

1 2100 00 PP FOP SB
2 2275 0 CP Im -3/8" Hole.
3 2135 0 PP FOP 11B
4 2295 0 CP I? 3/68" Hole.
5 2280 0 0P ?R 3,3 Hole.
6 2285 0 CP Tl 1/2", Hole.
7 2225 0 Cl' IR 1/2" Hole.
8 2185 0 PP FOP MB
9 2195 0 PP FOP I
10 2713 20 CP Im 3/4" z 1/2" Hole.
ii 2738 25 CP MR V" x 1/2" Hole.
12 2628 31 PP Ri IIM

• 13 2658 36 CP MR I" x 3/8" Hole.
14 2415 16 CP NR 1/2" Hole.
15 2565 32 PII RJ FIB
"16 2525 32 PP RJ RB
17 2705 29 PF RT Pan S 1/8",
18 2732 85 CP Nm 2" x 3/4" Holeý
19 2668 90 PP RJ Pun S 1/2" (limit).
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TABLE XV.- (Cont'd)

SgO 0..2 ATKINS B.S IATENO. G693-1I

~Qjj~.3A2 -A.I Bullet e blaa

Rd. Striking Pene- Condition
o.Veloo Yaw tration Bullet of late

20 2588 600 pp RJ HB, I" Crack,
21 2544 40 FP RJ MB
22 2670 60 PP RJ Pun S 1/4".
23 2727 56 CP NR 1/2" x 1-1/2" Hole,
24 2712 90 C11 NR 1/2" x 2" Hole.
25 2728 90 CP NR 1/2" z 2" Hole.
26 2648 18 CP "M 3/4f Hole.
27 2630 25 CP NR 1/2" Hole.
20 2650 32 PP NR 1/4" Pun S.
29 2498 5 CP 12 1/2" Hole,
30 2343. 23 PP IR SB
31 2334 25 PP NR SB
32 2380 8 PP Nr? Pun S.
33 2447 0 CP MR 1/2" Hole.
34 2395 10 1? RY Pun S.

* 35 2390 35 IT TJ SB
"36 2670 18 0C0 NR 1/2" Hole,
37 2387 18 PP R% 1" Crack,
38 2422 5 CP NR 1/2" Hole.
39 2480 5 CP i 1/2" Hole.
40 2673 12 CP NR 1/2" Hole,
41 2490 12 ROT" Crack.
42 2454 10 Cp NB 1/2" Hole.
43 2508 20 CP IM 3/41" Hole.
44 2517 27 PP N SB
45 2482 40 PP RJ SB
46 2374 10 PP RJ INB
47 2310 5 PP RJ IIJB
48 2554 53 PP RJ Pun S 1/8".
49 2629 90 PF RJ Pun S 1/8".

COG1MA_ DATA

Heiat No. 21020-1 -A.PL.)

"Physical Propertie4 rot given.

C Mn P oi Mo

"" .53 .44 o016 .011 .221 3.25 .37
.18 .54 .016 .011 .277 3.13 .44

Heet Treatment 15007F 15 Min. D-300*F 141/2 hre. (atr)Oil.

O.H6
Pas& 36,



I I ,
I F

........................................................................................

. I , F . . I

F I �

'I.
F I 1��i��i..
I ¾-

:K.vII -.� - .,. t. F F jI 1�
h<i I

.� 110 -�

r I- - I � .-j
9

F � . � F I

+ F �>. I V I F.. 2W V
I � 'I 1441

v.: j�. I-mv'

.........................i

�
k�k -� .. [ I.

� F -.. I .................................................................................................................
C.,'

I.,
I . F
I ., 0

0........................- .. �L.

-- ... I �. -

539�'i9-JO 'AivA



TABLE ZVI

BALLISTIC DATA FOR Qg502 DIEBOLD B.E.S. PLITE
NO., 1322290-4735-18 9

.50 Cal. .M12 A.P. Bullets at 0Q Oblipuitz

Rd. Striking Pene- Condition
o Vlit Yaw tration Bullet of Plate

1. 2842 Struck Other Impact#
2 2789 80 C? M Pun T 1" x 1.
3 2762 Struck Other Impact.
4 2745 28 CP NR Pun T 3/4" x 3/4".
5 Missed Plate.
6 2759 38 CP NR I" x 2" Pun T.
7 2723 50 PP NR Pun S 1/8" CC-2"(Near Limit),.

8 2765 38 CP 4 1-1/4" x 2" Pun T.
9 272,2 28 PP RJ SB
10 2718 5 CP NR 1/2?? Pxn T.
11 2778 30 PP RJ Ciro. C.
12 2775 15 CP NR I" x I" Opening*
13 2723 25 CP NR 3/4?? x 3/4" Back.
14 2788 15 CP NR 3/4?" x I" Opening.
15 2808 35 PE R1 Circ. Crack 2", Pun:S 1/8".

16 2823 23 C1 NR 1" x 1" Opening,
17 2838 47 CP MR I" x 3/4" Opening,
18 2548 20 PP RJ Pun S 1/41" (Near Limit)
19 2625 37 CP NI 1/2" x 3/4" Opening.
20 2588 23 rP ITR 1/2" x 3/4" Opening.
21 2592 55 PI" RJ SB No Cracks.
22 2640 Keyhole.
23 2655 37 CF I 1?, x 1i? Opening.
24 2575 50 PP I'M Pun S 3/8". Near Limit,.
25 2593 34 PP NR Pun S 1/16" Ciro.

Crack 1".
26 2543 27 PP IMf Ciro. Crack I".
27 2529 50 PP NR SB No Crack.
28 2460 25 PP NR SB No Crack.
29 2374 42 PP NR SB No Crack.
30 2540 0 CP IfR 1/2"1 x 1/2" Opening.
31 2404 12 PP NR SB No Crack,
32 2439 5 PP NR SB No Crack.
33 2500 15 PP NE Circular Crack 1?".

" .34 2422 5 PP NR Pun S 1/4" (Near Limitf
35 Miss 25 PP Im 1/8" Bulge.
36 2446 10 CP M 1/2"1 Hole.
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* TABLE XVI - (Conitd.)
SBALISTIC DATA FOR 0"503 DIEBOLD B P AE

N O . .. ... B.. P L A T E

• Cal M2 A.P, Bullets at OQbliuit
Rd. Striking Pene- ConditionVolocit Yaw t on Bullet of Plate

37 2347 14" PP NR 1/8" "ulge.38 2403 5 UP TlR 1/2" Hole,-39 2230 5 PP FOP 1/8" Bulge, 1/2" Cract.40 2349 2 CP TM 1/2" Hole,43. 2440 15 -PP 11R 1/8" Bulge.42 2650 36 PP NR 1/8" Bulge,43 Bliss 18 oi %1 1/2" x 5/8" Role,45 2245 23 PP IhR SB No Cracks.46 2225 36 PP NR SB No Cracks.47 2320 20 P1P NR SB No Cracks.48 2330 0 PP FOP HB - Ciroulat Crack.S49 2318 3 TP FOP SB - No Cracks.50 2418 0 ClP NR Pun T Opening 1/2" x
1/2".51 2475 57 PP RJ SB - No Cracks.52 2568 12 CP NR 3/4" x 5/8" Pun thrown53 2565 25 PP RJ i" Circular Crack.54 2575 15 CP NR 1/2" x 1/2" Punching
Thrown.55 2628 20 PP RJ HB No Cracks.56 2592 18 C2 1R I" x 5" Opening.57 2472 5 TP FOP Circular Crack 1".58 2455 22 PP RJ SB No Cracks.59 2643 20 UP NR 1/2" x 1/2" Opening.

COLTPa DATA
Heat No. 45871. Reiublic.

YP TS

198,800 227,200 12..5

Si N1____ Mo.823 .46 .02 .018 .16 3.40 .32
S,-, .23

1480/1O0OF I Hour Oil 0 H.
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TABLE XIMI

BALLISTIC DATA FOR 00" 0 DIEBOLD B.P.S. PLATE

.O Cal. 112 A.P. Bullets at 00 Obliquit

Rd. Striking Pene- Condition
In-. Velocity Yaw tration Bullet of Plate

I 2620 600 PP RJ 1/8" Bulge.
2 2725 45 PP RJ 1/1" Bulge.

i" Crack, Pun S,
3 2746 54 PP RJ 5/8" Pun S(Near Lmit)
4 2870 48 CP 1 " Hole,.
5 2825 41 PP RJ 1/1+" Bulge.
6 2892 30 1y T " Hole; 2" Button.
7 2869 43 CP 1"R i Hole, 2" Button.
8 2415 90 CP I 2" x i" Hole.
9 261.o 23 CP IuR 1" Hole1 1-1/2" Button.
10 2535 18 PP RJ Pun S 1/2" near limit.i
11 2542 8 CP NR 1/2" Hole.

. 12 2608 35 PP RJ SB No Crack.
" 13 2505 5 CP NR 1/2" Hole.

14 2480 12 C. NI' 1/2" Hole.
" 15 2468 28 PP NfR SB No Cracks.

16 2510 35 PP IR SB No Cracks.
17 2526 25 Co ? 1/2" x 5/8" Hole.
18 2459 10 PP FOP run S 1/8".
19 2732 3L PP RJ 2" Crack. ,
20 2689 29 PP RJ 1/4" Bulge, 1" Crack.
21 2773 25 CP NR 1" Hole.
22 2_7 35 PRJ 1/8" Bulge.
23 2488 12 CP NR 1/2" Ifole."
241+ 2v552 31 PP RJ 1/4" Buige, 1" Crack•.
25 2297 4 CiP !JR 1/-" Hole.
26 2335 8 PP RJ SB
27 2400 11 I RJ SB
28 2335 5 PJ Pun S 1/8".
29 2251;. 10 PP RJ SB
30 1isa 17 PP RJ SB
31 2367 10 PP IEJ Thin S 1/8".
32 2426 10 FP RJ Pun S 1/8".

S33 2743 28 PP RJ Pun S 5/0".
3" Crack (Near Limit).

34 2752 36 PP RJ Pun 3, 1/2"
2" Crack.-

35 2741 26 CP INF 1/2" Hole, 1*1 Petals.
36 2749 27 OP NR 1-1/2" Hole,
37 2625 27 PP RJ Pun S 1/4".
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TABLE XVII (Cont'd.)

BALLISTIC DATA FOR 0.0 DIEBOLD B.P.S. PLATE

.50 Cal. M2 AP, Bullets at 00 Obliquity

Rd. Striking Pone- Condition
No. Velocity Yaw tration l of Plate.

38 2670 50 CP NR 1/2" Hole.
39 2650 25 PP RJ I" Crack.
40 2658 12 PP FOP Pun S 1/2" (limit).
41 2653 30 PP RJ IPun S 1/4".
42 2653 23 CP NR 3/4" x 1/2" Hole.
43 2575 35 PP RJ 1/21' Crack.
44 2595 37 Pp RJ SB No Cracks.
45 2615 21 C? N'R 5/8" Opening,,
46 2750 90 CP NR 3/41 x 2" Hole.
47 2680 90 Cp IR 3/4" x 1-1/2" Hole.

C0OMANY DATA

Heat No. 45871. Republic.

S TS

198,800 227,200 12.5

C Mn S P Si Ni Mo1

.825 .46 .02 .018 .16 3.40

.23

Heat Treatment 1480/1500*F 1 Hr. Oil O.1.

P. 0

Page 40,



4

-I--

0
0

0C

0

0 0 0
-� -) V -

Sriw hi 'Mt�A .1 j1-?ruJ



TABLE XVIII

BALLISTIC DATA FOR 07228 ATKINS B.P.S. PLATE NIO, DA 9

.50 Cal,. M2 A.P. Bullets at t0* bliquit!

Rd. Striking Pene- Condition
No Velocit Yaw tration Bullet of Plate

1 2659 00 CP NR 3/4" Hole, 2" Spall.
2 2305 2 PP FOP VSB
3 2275 0 PP FOP VSB
4 2295 0 CP NR 5/8" Hole, 1-1/4"

Spall.
5 2330 0 PP FOP SB
6 2295 3 PP FOP SB
7 2250 0 PP FOP SB
9 2354 0 PP FOP. SB "
10 2265 0 Cp NB 3/4" Hole, 2-1/2"

Spall.
ii 2290 2 PP RJ SB
12 2180 0 Pp RJ SB

13 2210 0 PP RJ SB
14 2225 0 pr RJ SB I
15 2310 0 PP RJ SB
16 2429 50 PP RPJ SB
17 2483 22 Pp R J SB'
18 2643 55 PP RJ HB, 5" Circ. Crack

Pun 5-1/8".
19 Miss 49 OP NR 2" x 3/4" Hole,

3" Spall,
20 2683 30 yp RJ SB
21 2723 70 CP 1 i" x 3/4" Role,

3" x 1-1/2" Spall.
22 2733 23 PP RJ SB
23 2700 60 (P NR 1-1/2" x 5/8", 3" x

1-1/2" Spall.
24 2758 52 CP NR 1" x 1-1/2", 1-1/2"

x 2" Spall.
25 2702 38 PP PRJ SB
26 2770 27 Pi' RJ SB
27 2754 25 PP RJ SB.
28 2796 60 CF NR 3/4" x 1-1/2", 1-1/411

x 2" Spall.

29 2792 48 NR 3/4" Hole (Near LimitW..
- ,. 30 2775 38 PP RJ Spall started.

31 2807 31 CI NR 3/4" Hole, 1-1/2"
Spall.
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TABLE XVIII - (Cont' d.)

BALLISTIC DATA FOR 0'71528 ATLINS B°PoS. PLATE NO. DA_

.0 Cal. '2 A.P. Bullsts at 00 ObliauitZ

Rd. Striking, Pene- Condition
No. Velocity Yaw tration Bullt of Plate.

66 2458 200 pp RJ SB
67 2395 25 iT RJ SB
68 2368 15 Pr- RJ 1" Crack.
69 2417 8 PF RJ SB
70 2399 6 Pil FOP Button started.
71 2380 12 PP RJ SB
72 2405 7 PP PJ SB
73 2655 0 Cp NR 3/4" Hole,l-i/4" Spall,

C 0?,ANY DATA

YP - 171,230 TS - 211,660 %EL - 11% RA - 42%.

BA.N 652-627.

C Mn S P Si Ni Mo

•55 .52 .017 .015 .263 4.81 .49
.60
.25

Heat Treatment - Quench 760%0. Draw 1460C.

TABLE X__

BALLISTIC DATA FOR Q"503 DIEBOLD B.P.S. PLATE
NO. 131-2290-4

.50 Cal. N2 A.P. Bullets at 00 0bliquity

Rd. StrikIng Tene- Condition
1o. Veloy Yaw tration Bullet of Plýte

1 2742 60o TIR 1/2- x 2' Hole.
2 2628 70 Cp] NR 1/2" x 2-1/A" Hole.
3 2430 35 PP RJ SB No Crack.
4 2436 45 Pl RJ SB No Crack.
5 2444 57 PP RJ HB No Crack.
7 2449 40 P11 RJ SB Nn Crack.
8 24174 55 IT RJ MB 1/2" Craok.
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TABLE XixJ (Cont'd.)

BALLISTIC DATA FOR 0,50 DIEBOLD B.P.S, PLATE

,50 Cal._ M2 A.P. Bullets at 00 Oblinuity

Rd. Striking Pene- Condition
No. Vlit Yaw tration Bu!•!t of.Plate,

9 2502 100 PP RI I" Crack.
10 2484 90 pp RJ Pun S 1/2".
11 2538 65 PP RJ liB No Crack.
12 2517 50 PP RJ LIB No Crack.
13 2517 5 CP mP 1/2" Hole.
14 2566 60 PP RJT 1" Crack,.
15 2604 90 CP NP 1/2" x 2" Hole.
16 2546 40 11P RJ No Cracks.
17 2584 53 PP RJ 11B
18 2595 90 CP RJ 1/2" x 2" Hole.
19 2554 90 CP NR 5/8" x 2" lKole.-
20 2583 70 P1 RI HB No Crack.
21 2608 35 1P RJ SB
22 2635 28 PP RJ SB
23 2693 2Z CT NP 5/8" Hole.
24 2648 34 PI RJ Pun S 1/16".
25 2733 35 Ip RJ Pun S 1/8t.

26 2752 10 Cp NR 3/8" Idole.
27 2752 50 PP RJ Pun S 1/8".
28 2743 45 PP RJ HB
29 2772 40 PP RJ HB
30 2802 15 CP NR 1" Holeo
31 2867 51 CP Nl 1i" x 1/2" Hole.
32 2867 39 CP NR 1" x 3/4A" ,ole.
33 2872 30 PP RJ Pun S 1/8".
34 2877 52 PP RJ Pun S 3/161.
35 2618 12 C11 NT 3/8" Hole.
36 2534 15 CP NR 1/2" Hole.
37 2504 10 CP NR 1/2" Hole.
38 2355 17 PP RJ SB
39 2335 8 PP RJ SB
40 2359 18 PP Ri SB
41 2379 25 PP RJ MB
42 2405 15 PP Ri HB, Pun S.
4 43 2514 10 ClP NR 1/2" Hole.
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TABLE, XIX -(Contd.,)

BALLISTIC DATA FOR 0f'503 DIEBOLD S PLAT

C 1.•al M2 Ao , Bullets at 0* 0bli uitt

Co0rnArIY DATA.

Heat No. 4 472 8. , Republ.c..

1? - 193,750 TS - 230,200 % El - 12,5

C In S P Ni Mo

.50
.25 .49 .022 .018 .18 3,31 .30

Heat Treatment 1480 - 1500*F. 1 Hour (.il O.H.

TABLE ;02

BALLISTIC DATA FOR O'v259 DIEBOLD B.P.S. PLATE

.ý0 Cal, M2 A.P. Bullets at 0' Obliquity

Rd. Striking Pene- ConditLin
No. XgciS Yaw tration Bullet of 'l-ate._

3. 1407 00 CP IR 3/8" x 1/21' Hole
(Pun nose thru & ofr),

2 1285 0 oP FCIP 1/4i" Hole.
3 1202 0 CP NR 1/2 Hole.
4 1:57 0 PP FoP SB

1177 0 'I'M41/4" Hole.
1255 0 cP IM 1/21, Hole.

7 1194 0 OP /R 1!4" Fole.
8 1101 0 PP FOP 1/8" Pun S.
9 1143 0 PP FOP SB
10 1150 0 UP FCIP 1/4 hole, nose thru

and off,
11 1080 0 PP FOP Pun IS.
12 1025 0 p FCIP Slight opening.
13 1058 5 I'l FOP 3D
14 10)59 0 PP FCIP 1/8" ODen1iW.
15 4182 90 PPr RJ SB No Craels.16 113? 1.•0 PrP RJ I NO Crack i SB.
-7 1230 30 IP R No Gracko SBI

18 1309 10 C?- 1/2" Hole
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r ~~~~TABLE~ XJ - (C7t d
BALLISTIC licA q O t 0,,2.TZOJ•JD B. S. .f

Rd. Striking 
CondiPnionVlec.tV Y"aw tr tioA Bullet Co Plate.

19 1308 10" OP FCIP Nose thru and off,
2/V8 hole.20 1249 45 PP RT SB2i 12263 15 1n R IT2,2 1256 70 iT RJ3, No CrRtoks23 1.381 30 P8 R1 S 1; Coracks,24 1429 50 523, NoS , FNo Cracks.2,5 1545 30 CP I 1/2" Hole.26 1545 60 PP 1o Crppk•27 .1564 50 Il No Crack, 2.

28 1529 30 CP Rj 1/2" Hole.29 1454 55 pp RJ S130 J490 25 CP i/" iol i Crack.1551 35 C1,1 1/2" Hole. -32 160)5 50 pl RJ 1-1/2" Crack (NL)33 1664 5 CP ?)R 3/4" Hole.34 1680 70 CF. ITR 1-1/2" x I" Hole,
35 it' 3C3" Cracks.016t 90 C? PR 1-3/2" x 2" Hole,36 1506 90 PP R j 3/4 Crack.37 1572 55 pi? RJ I" Crack.38 1603 90 C, N'R x 1/2" B Spall.
-. ) 1536 35 1121 Hole.4- 1542 37 PP 3/4" Crack.41 1453 50 pi RJ SB4.2 1., 37 PP RJ Pun S (NL).43 1523 40 P RJ 1/2' Crack.4 1535 3 P9 RJ 1-1/2" Crack.

COjP_%YDATA
hsii :)roperties not given.

BH.: 514-555; 388-401
M, S iM

"--50 .017 .615 .188 3.38 .31
Heat Treatment : 15750F 45/50 Min, oil

3003250-P. 15130 Min. OH
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